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(57) Abstract: 



PROBLEM TO BE SOLVED: To precisely conduct a 
discrimination even when many monotones are included 
or the characteristics of the monotones are greatly 
varied locally. 

SOLUTION: A monotone is extracted from inputted 
acoustic signals (1). Then, the candidates for the sound 
source kind (names of musical instruments) of each 
monotone and the associated degrees of confidence level 
are obtained (2). Then, the relationship between two 
different monotones, which are extracted, is evaluated 
employing the transition probability of a pitch, the 
degree of similarity of a tone color, the proximity in 
timing and the characteristic of relative pitch in the 
playing (3). Then, the monotone graph of a Bayesian 
network is generated to express the monotones having a 
strong relationship as a link while making a monotone as 
a node based on the sound source candidates of the 
obtained monotones and the degrees of confidence levels 
(4). Then, by utilizing the fact that the monotones 
having a strong relationship on the monotone graph are 
played by a same musical instrument kind with a high 
probability, a most probable sound source kind candidate 
is selectively outputted after the credibility degree of 



as??? 




a9>B*n*ffff (jp) 02) & M 4$ ff & M <*> uoiMftuin&H** 

HM710-31S948 

(43)&I8B ¥J*10¥(1998)12£4B 



(51)Inta e 
G 1 OH 
GO 1 R 
G10L 



1/00 
23/16 
3/00 



5 3 1 



F I 

G10H 1/00 

G 0 1 R 23/16 

G10L 3/00 



B 
B 

5 3 IN 



<21)ffll0#fJ &m¥9- 125864 

(22)ttiISB Jfr£9¥(1997) 5 /I15B 



&ffiiH »3fc3t©gc3 OL 11 H) 



(7DWISA 000004226 

jg^aS8lf!tEiS9r«HTB19# 2^ 

(72)389i# 

$amm&K.m%m=T s i9# 2 b# 

^S*P»HS0:iS9flSHTB19#2# 0* 

(74) ran a ^ 



BEST AVAILABLE COPY 



(54) ism<o&m &^&\zts&nz&w&<Disuw8mV}m 



(57) imn 

MPife^JB] A*«««^*»6#*ftamb (1) v 

if -5 LCDPjIttfcs W6©*SM«U B# 

(4) , *©^^5 7±-esBtttcDgfiv^^t±B-* 







CM 

\ 



















(2) ?#PI¥10-319948 



H*MI*©«ffl] 

^maz? b& >j t LxmMht^^y^m-r^ 

C ©**if 5 7f^J*5iS t i -a T{ft&£ ftfe***^ 7 
ia$£flK£ffi £jft&£ C «fc -a T 2 nfc*«W«ft 

*Bfc*trsMiK**Mbfe±T\ s6flMB£©jSv>« 
-r&;i2:£4$&i:-r?N wiswicdsnasesHf©* 

©l£«£-5 b©g§iffl££s £ft©9&tt*N 

tt> 5M©£J£& ^iWRJIC^THIlilSayi&lllfc 

bTv-i^^if^**©. 'i>< ot:ov^©-?-n-en 
©fpffi^^^fflv^Ti i Wffi•r2>3 ts#sJ!i:-rsK*iH 1 13 

[IB*«3] ±«a**y5 7^«iigttx ma*;- 

Fi:U H*tt©l*v^*^a b*U>^i:bTs fig*? 
mfD&MlZ i -a TStfiJK Sr^M-T S ^ ©Tf * ^ 

* 2 fBtt©3^jtcdsns^ff©*ffiaM¥d 
[»»©»»fcBwn 

[00 0 1] 

[WfifflJB-rsfitB^H] £©»IBB\ «jRJlgi©X«| 
*J J:V*3iaim©K^b«««:^©««B*J: LTffl^ 

^tt&c3£ns£s$©«aM*H9ij-*- 

[0 0 0 2] 

[fi£*©&ffi] t^i*. £x*££&£*i3£iKf©tfaR 

ttx -«©«S«aiCbttUttja6ix4J:-5K:N HISK 
W«©fflU#B«i:tta&«>x »je©*v>flBiJ»«fWT 



[0003] $fe N ^ftrnt-rasasffc^TO^a 

^pa^ommm (71/-A) rfcCKab&±T?* § 

5-f B$IH**fe#-3fc*#©ofc*«») 
©m$B* s %lt£ftT^&^fc#\ WAtt?*- hC J;o 
TSS^ftTV^^D^-f — ©8£ft©3»T?x 7;i/— hi: 
BH*n*'<*# ; &4 J «IRb7>^y h©*fc»SB«* 

SfcJIlS©*** 1 ;*^**"*-***^ tttfettHHSft 

s*©fH*»«&irc::fei^ 

[0 0 0 4] I^t, ±!3ffl*^tSttx raRfc«*<© 
LT^aSte** -jg©SSt*3V>T#^© 

-M^lSJffifcu $&Kltt:-£i:ftaX8£©«flM 

^jjBa#»j»LJi^. 

[0 0 0 5] 

[^* s «?^bi^i:1-StSS] £©»Bfck MlB^tlS 
*<©iMftt«MFLT^a»&-*><. HftDttftK^T 

T*«WTr<5c:fc©T*Sx WXJRSC^gftSXSS 
©#*«»flJM©»Jl#*«»«U flkfc©;S&£J£« 

[0 0 0 6] 

[ss®^p^i--5fcfc©¥i8:] £©»jic.fc*ufc. am 
a«ffl*w«^t**nTv> &#^atti3i8t-a 
au *©aabfc*w©**M& ■&*©** 

fc»l*bTV^3l^iW*a&a*©«ai*N -£©&^ 

— a©*««»c*v^Ts wwujs jmf^-sl® 
mm u mmmmsm^asm^ *> #«>fcswwws 

Mi:^©S6MSf*«tU t ^H3tttl i Fffi3iST-*«>fc¥« 
©HJUfl-fclfrSt^ #«£;-Ki:U H3ltt©HH 
#^£5 b£ U h bT*Sbfc^ 7 7 

ttMSfUfflbt, ammmmm&fmmtx-DZ&tbtz 
fi©itiv^iisii«^4^ bxtB^-r s £ t s^aia 

[0 0 0 7] 

[«w©suk©»«] *ts o©«w©s«jae»c^^ 



(3) 



13M¥10-319948 



^Ma^Kft^^ov^H"?**. £©iF**Sifc£* 

n*iS6s*©w«w«*isy««ttx jmfhsw^s 1 ^ 

£«ra£tt£Jft5M92fc, #«HjiftfW!MS!3fc, 

**y 5 4 wsmsiwmsL 5 -eafie^ 

[0008] #^»m*ig i u\ ^xttgcDifWi** 
HR£tt£/ft¥J3 2 tt, i ©ma-r a 

[ooo9] m&nma&mzfsiatti, J^^auu^a i 
n>ttt«s **©»»** «fi©««fe BtK©^ 

® 2 V**HJHSIMIi¥« 3 ©S-m^fi-^Ts 
#W£^-Ki:U HSite©iiSV^£o b£U 

[0 0 10] $8aUKKR¥£!!5B\ f^^7 7M¥ 

ra— ©*««»■£ nn * n a uin**** s n £ i ^ ** 

# It S8We*l*flsfc «t 2 T- 

a * ttflK©«ft vemgtimaft bT u£-r s . 

[0 0 1 1] Xfc, ±S6bfc**Slx 2, 3 N 4, 5 

«EtLH*#«Hb"Cft(W«JtllilB'r4. Jfc&tttti^S 1 "C 
{is *r«B^©A*i:&S***il©*Wl^«»* 

ss*&tr oi). ff»«WB©«ftia7 

VKT^ftfflV^TVtfV^^attbfc^Wi^©^ 

&s. jfct, «t»i^*s»Bc»bja«a»»«f*ffo 

Ts bO^A£f#£ C^yr/l 0 2).^ 

Ms «K«USIi*»©¥iii±fcaiilbfct©Tf*«. 

hD^Aoflusiasc^r. @8& f<Mii$$S[©js 
fta^ftcflwaift^-f^ifflv^wfc*©"!?*^. 

ffibTt^SWMts *ffl»WiC*tf4JS*»J«»ffl^^ 
-©:*£;*£Si-r. 7,7- V 7 1 0 2T»ff&^ 

* hD^5A£*tb-t> fflttftja^-ftttm-rs 

7103). JS$£iU&fl-fcl±s ^hD^7A±C* 



tJS-»©n-*;utf-^©c:i:T*$)S. ffljftSuflt£tt 

ffitts ^^hD^5Aft*r«««D&|qItitaEbT^ 

«di^ffl«iftia9t5x-r. H9T?tt, ffl&guft£-tftt& 

z. © «t o «:n«dKfiK^v % < ofrft ^ -a imtiLit 
tiZifi, tfSgaSfcfc^-CUu *J*«#fc £©«**!* 

3E»bT*iiK £fcjaam*mft©Hftk:&S££tf 
W&ftT^S. *CTs #ffl«aaW£»©iLhDRfS!l©i!c 

aw-cat^T, raise** bT^a*«*iBrirt-aH 

«ftfr£l>£$fc«>fc:-f S (^f^l 0 4) . 
■?ft©£fc£!)£tts JMtoDJIMta^ftTV^TiJtltt 
#;fc£©T% *n*n©* k*t)t*V^Tx Att&u&a 
©JII^*ffivMII*ft#e>JBfcll'^ BR(»©ffKAt:& 

v^saa-ra. cntioTs $&©&*jira0c« 

tmztiwzs ::ne>*#*©m«fcbTa«rr* 
Ut»/io8) . c©sm-e{±, *«**i*n©# 

ntvufew ifefeH 9 fc#tt4#OW©»rfctttt;fcBc* 

©£©fiti±> ^RjEWiscw-o-fta^TSfeOs *©« 

[0 0 12] MlSHHfl£jft¥i§l!2 (03) T-fcts * 

Ut»72o i) . *c, ^n^nc^tffl^-ra 
«fWKM©.*J!jiFW19fco^T* cnK:£*nTV*3 
Wfi6tt©<&S**©lfflM8l3 (WTs «wa»e^5) 

fee»^b«>M*bfc ; &@©^gyfj©^^?>sjR-r5 

(7x^72 0 2) . £©^t*0!|*.t£&©.}:5£fT 
•5. ##Cffia-r«KflBEIB©A*««i*K:ov^T* 
fcjfitti b^«SIB[J^«ffl^Tfi^lidR« «t w*v- 

fi«<f©«©»ak»ftaai"ri. d©4tst»i±s ^©a 

**»«^K:d*nTV^*nII6tt©S&**fflBBt««K* 

tv^v^s»Bit^at*6*>c«>*»*nTv^© 

Ts £n*WC**T4. Bp-feftiatKB^rfcC*©* 
*SliWRfc, A**«i^©liliai*nfcfilift»ci*9-©» 

t.b$)S®HtJRSoTV^^fj•^^^i^ -€©IB»« 

jBttattA^wiffl^fcd^nTv^RriHSttfiv^© 

K«© J: d iz bt BP*»IE1S^©»*JS^* 
*©-r«T©lbWil«»k©mi©i|i»«ttfiV>« 

i-«±©at*wift»i:©iHi©#^«tr«v^ 

8«*T©ffiHCAS*fflft«1ffc"r6. ^J^K^W^ 



(4) 



^¥10-319948 



«WWBJ:©IH6ftff'5 Uffr2 0 3) o ;r©JH£ 
fcfc, #^©#«S^Kl^i!Si|R-rSfefe^M^&A 

y n (k) =2 m=0 M-l h n (m) r n 



1813 r^^{g^-^fi^®j (Dwmm*T-m*tzj5& 

[0 0 13] IP*>, «««Jgfc«bT»6©fc»©7-Y 

^wsftaffl bfce*©am?fejeu^t)«feWBk % 

©«tffcfc£ 

(k-m) (1) 

tt«M«J& Mtt7^;i/*©*»T»*. f Si:, ISM 

fc«JBfc, £©K#AaS*flrefc©¥iS@*»itttt 
J = E [ {z(k) — S n= o y n (k) } 2 ] (2) 

ei^T-'z(k) ttK#A;&WWB^S0& Nfct /dh n (m) #0 fcftSi dO^fcffl^S 

IR*Mj8IS©»u EfcttSHWS***-. zfttS'Mb-r* fcx NxMffl©»£-ito!rgs$ 



(3) 



2 n =0 N_1 2m=0 M_1 E [ri (k-j) r n (k-m) ] h n (■) 
= E [ri (k-m) z(k) ] 



*m-<Z£ifiX-£2>. *g5S (3) &M<Zb^£r> 

**. »«at«a3&t»LTA (i) ©7-f^*»*fT 

^©^ 

*l(Jr"CS*. ^Tn ^ry7"2 0 2T?3HR£ftfc«*! 
«yg©a^ * «8MSHSM t U ±83 7 4 3SS ©*£ 

&tix^zmmmhLxmt>-rz u??>72 0 4) . 

[0 0 1 4] HlOtfc #SWS«tt£j£3M32C:J:-? 

T^E^tifc, «sra^©iim*i:t>&ofcjre& 
eg«B©±«©**fck ^©au**^ w^sa-r 

#^T-feS (0!l*.t£l l-5 8i±s fcWBWSB* 

©> jib#^i 1 #©**-?$ a) o -tn-enceaftJB 

1^4. 

[0 0 15] *«H£til:ffillftH£3, #^5 7-f^¥ 

* Urv^S 01), ^ft-eftCflMtS-orofW? 
b%A J €>^*fT-5. SiRbfe^ (£ftfcJ|M&f 

D= {(0.8-0.7)2 +(0.3-0.8)2 +(0.1-0.3)2 } 1/2 



c:©B&isi©«tD£ N ^«>-3i©fit#^icana#fFto 



Atx&) izttLx, *©M5#&/*,«iiMif»fj trews© 
2) o fcb&i+nis, *©**ft3»?-r4*«> aiRT*t 
©»*i|i#3Wton**untt, *©#* (insftBt 

±-£) h A £©§§&&©]«£ £ffpffi-f So d©^h 
H;2»{C##A^^*$B^©a^©31fLt< mzx^x 
bmffiTZZtifiX-%Zo o*i)»£©«ftC<S* t '.h 
£v>fl> HStttfiSSi^iiJcfcfK £©§¥«;*#:© J; 5 

[0 0 16] S"i\ #*BfcJ|ltfA©*S©!|s»HfclttP 

i fciwwa 0 3). ztut, ^mmmm 

m&m^m2X'mzmmm.*'<* v^tax* *<o;)v 

A©tii&ffivvtfr5. fitf8,ft* s 0~ 1 ST*©l6H©tt'^ 
0. 8 

vw^->;> o. 3 

hTTV 0. 1 

T?*Ds #WA©5im«A J 
h 0. 7 

^w*y> o. 8 
tr^y o. 3 

T?*-3fca6li, ^feP^©BgJffiDtt, *iCT"5RAi)e.n 

So 

[0 0 17] 

(4) 

£BgJSI©ffi£x flt*fl[t«|ftf 5^i:i>iT**. £©fi| 
*«*Pi i:bT#*Bl:#^A©Hftltt©SMBttfc-#" 

So 




[0 0 18] ^BfcJIiWAOffifcCDBWRftnHiOi 

jW^Dttn-sfc-sT*** cottar-* nis^-cfT 

Oo i£WB©«igi#C4 ( rifcfcpj ) Tfe 

»>x #f A©fi|ii)SE4 (■€©?" <*±© r ^J ) X'tb-o 

W (<5 t) =exp ( (t B 

[0 0 2 0] ^Bh^WACfSfy^ffT'fflSrS 
U^*X3 0 6) o ££TS #W©&l!lfc«U ±S£» 

, (Bis 

©st>n-e>-r£ ^ br&© <t -5 csg^T-arr - t#T- & 

So 

[0 0 2 1] 

P 3 (n k , n k -i ) =P (Sk I Sk-1 ) 

stifcuf^ mtfp (Sk I Sk-i ) ttnk-i * s ei5 

<DM*m UTSt £ i: t) T- g 5 . 
[0 0 2 2] 

P 3 =P (S k I S k -l , S k -2 . Sk-N+1 ) 
S k -1 • S k -2 » "•» Sk-N+1 ti^ft^eftSi^XliS 
ClO^JCiRCSk tfSi^ (S<£) WT'fc 
Sfit##P3 P3 tt^H-W^*fC«toTf#5^ 

[0 0 2 3] P3 =aq + b 

a, b \±fe®.X\ qttSE#©#W©l*l©-£©»<itft (mu 
sic s t r earn) ±©«^:l OfBmiS-eo^t: 

£ s x^yX3 0 a^f^rs 0 exm^tit^mmm 

Z (A, B) =WSi {-wi log Pi ( A, B) } 
^ ^Bt^ACHJgtt^^^Ih^K-r. 

lt. mmTz^um<D&2>±x<Dm&-&*mm-??>$. 

[0 0 2 4] ^{f^yim^m (135) T-lis 
m t> Miltt©^ v £ o U o £ t) mm Z A^S/Jn i: * 



^¥10-319948 

tztzhte, m.mT-**&mi,x K^e> ^©3i&©s 

tLSCi*P2 £f#T, ^©M&©!¥{ffi{i6£-f 5o 
[0 0 19] Jfct, #^Bfc#WA©RMI&&ilMBi* 
3 (7f>^3 0 5) o -"hfefc"^ #*B<0»T«f*S* 

lglH&©§¥«ii:-r5o 
-t A )/T) (5) 

oi), *H!is©^As^jm«ma<fe^T-r5o *sq. 
a<o***«*niiN ^©*if (cn&^A^-rs) © 

vtmrn^mzowmmmzm^x, racffcatbfciMM 

— K (#*AJ:t)**V'>R|«Rp*J*t)'oJ|l#fc«'j61- 
3) ©**>^ ¥*A (ZAsft/jN) **o 

(unmBiits) fcairc-ra (^f^^4o 

3) o ffi^X, ¥*B#e>JiTl|i#A#«*fflHjg (z 
#ft'Jt) **o*»if'5*>ftlH Ut*74 0 4) , 
b%fc&V>&6fc^ ^r>yy4 0 1lcl!), 4>bt>-o& 
fetts JitfBfcJRfcTtt© (i$Bl$£&©) »J>*#£ 
abTV>S*»if-5A^H^S Ur'VT'4 0 5) o b 

&wnfc£> tt-feCx $fc*>bgEtu>^*sfentfs 

*«JBTbfc±T- Ur^/4 0 6) , ^WB©y-H* 
^^A©^— KtU >^^tfi£bT Uf>y74 0 
7) > ^^^7*4 0 llCMSo ZlCiotbT-ftfiK^n 
^V^H»S:*>o#^cdo55:AS»3*^7© 
«jt t bT*a, bfe *>©T-fe S o 
[0 0 2 5] HI 2^^-TJ:ai^ ff^-Knk *>6EE 
— HnfflU>^4S1flli ~l4©^t>t% ft^CDH 

a*5^s*©ii &siku ^-©u>^ii 

i.^-Hnk-3 ^^©'Jy^ffigi ~g3 ©-5t.t-a 
^MJt^feS^Ogi ^StRU li =ei X&tl&s 
*ti&V>-P£l„ ^-b'nk-3 iP^'Jy^&i 
^[p]CU>^* s #?EbTV>n«> -^©U >^{i^J[@rT 

So 

[0026] *wmsmn&&. 5 7^ 

« o ^iBffl^5tfiffi©Sfr©S^i:* SUStt^'f X© 

tica^<*©-e*!)v sai:bTiis*n©t.© (^j 
TiMAt*ttawDB»j N m^fgam^dtt^ 

J79-D-IK pp. 1 7 5 1- 1 7 6 K 19 
96^1 l^) T-fc£o ^:©^ISt:a•^l^T5S^IA©H 

S o 

[0 0 2 7] My7>*9 b7-*tJ:niis 



(6) 



^¥10-319948 



5\ U>*£#jClbfc±T'©fi6fcM#r1-3££* s T*£ 
So Ztl&. h.H'ftN *© 

y-r*<fcDfe±tt (^T'fctx B§WWChu) 
•fc^Tfcfc'SSn^©^-^©^^^ ^©y- 

h i t) ^Tti©^ - «t * fc e> *ns *(OJ - Y 

A©^f AJ:©ST-4t^n5^i:^ A if 

^ 7 ±s • tawiri c ^ »> s> JR 

[0 0 2 8] iJMt^v7ffrjK3MS4 (06) fc£l>T 

A. A h) =0. 8 

Aa (W) =0.2 

A B =0. 7 

Aa =0. 2 

Ab OW*V» =0. 1 

Aa ' (n) = aZ m pAa (n) A B (m) 
n=mT , p = 0. 9, n^mf 
e>ft3©T- (attIE8MtoHR) , 

Aa ' (?;u-M =0. 910 

A a ' (fcTTV) =0. 0 9 0 
(7ff75 01). KA©^a ^ffl 

7TB ' (n) =yffZ m p7TB (m) 

n=mT?p = 0. 9, n^mt 
ii-tj-ZZtlZ (£ttiE&{b£0[) . CKDfiflCCttx tta tt 

p A (y^-Y) =0. 910 

P A (K7V) =0. 0 9 0 
*S7;i/-h©#«T-feSRjt^A^ &W£*bTSSS"3 

*> e> ©{t^Mastf^iSll^iSiiiiitKMa't'©^ t 1 y ^ 
5 o asTfoMafcff-afcJMf^^fciai lt^-r. 

[0 0 3 0] HUBBifffiffiC^LfcfBZiC^ltS&liFffi 

= 1.0, ^iS3i^14t^UTttw2 =0. 35, &« 
nJJIttK-^Ttewa =1. 0, a = 0. 8, b = 0. 

i mrs^mz^xttr = 2®>tzn?tim%.£tiz>o 



®a» #>»-fc*^Tn A«fc *«£©«*«■*■*-* 

^Ifctit), &y-r'T-©5|{§&###>e>ft.5 Ufv 
^5 0 3) o »y-l<T*«flatfc©*«M« 

[0 0 2 9] ^f»y5 0 1*5)5 0 3&®#^JT-Si 

(6) 
(7) 

(8) 
(9) 
(10) 

£©££, 7T'>/5 0 1tli, Tfic^— YX'&Z;- 
V*B©Aa ^fflV^T^— KA©Aa &Jg*T*"-5« Sff^; 

(11) 

P = 0 . 1 (12) 

(13) 
(14) 

(15) 

p = 0. 1 (16) 

7-5 0 2) . ^-KA(D«MffiMS)IC«lti« 

«fiEP*W-»-r*^ *rkA©a«fc?k 

(17) 

(18) 

[0 0 3 1] 

[»«©»*] £©?»9&MftLfe£K©gKNI* 

> 5;wB»bT*«ua©*«reK*4fc bfeo 
[0 0 3 2] Cffl*Brtl4*jBHIJ£i!yi©«fl[*illlSfc 

tzo Hf^tffl^fe^v^-^fKw! ~w 3 N r, a, b 
tt$fcfc«li:bT±«'fc*ffl*jav^. W«Ir]^JKR© 

R = 1 0 0 ( (right -wrong ) /total ■ 1/2 +1/2 
) 



m 



(7) ^¥10-319948 



^fe©P£#IEb<fS£nfcim>$U wrongtt 

TO£#IEb<&lvtft©8u totalttAA (mm) 

^©* y 4 Otbfco T^hfflCDS^&s 
V- h©m«KfflUfcfc©£ii^&^S§«££ffl^ 

[0 0 3 3] Ell Ofc^ gE£i£^fc«fc-5^ Wi®«3§?fl£ 
ffl 2 K «fc ^ T £ nfc^JBffl^fflT* 3 . 

©5!La<£ffofc^T'fe?)o H 1 0 fcH 1 1 ftttttr* 
n-ftUVC-'t-h, hot— k trTV® 

^- h #IE b < 'J > * t <fc -a T ttfc»U MIjft(Z>3E*r£ 

KC:^Tii^ft^n©;t-M3ttj5£;-r 

[o o 3 4] hi a£mamMk<Dffizm&&* mi st 

HI 5Btt£ffl»i8#8w>tS*T*^ sfe^ 
<ffi©|t«uifci:?Tfc>-fs ^TEa^WkbTiftSWLtC 
^bTi>S. H15 % A, B^Jt^fSi:, 

J;ftfc£l> < •oiP©^??©|pi^p 5 #IE b < miEZti 

[oo35]*&hi3c ztiamitwswtm&SL 3 

mtz^mm^t^&m^ 
^fc*^{M4©»&ii\ ^^B^tttstyoffitt© 

<*«ffl©*®8£n) *#*UfcV>*&tt6 6. 3%f 

i*U£7 8. 9%*T|qI±bfc. 
[0 0 3 6] *Sfc©*i!ifll£* £:#>S BSft&H&Z) 
IEj^ttHXttfflttft&HL&l^tt6 6. 3 [%] 
B»ttflH8*afflbfc»6tt7 8. 9 [%] 

ciqLhbfc. Kjii4tf^©®fflx ©we©* 



g^ *«tvw®ffl^a««M?i©it!iai;«tt), 
[0037] w± N iM!L&j:5fc % ^©%Bjt<tn 

[HS©1Si£&HfcH8] 

[Hi] z<oamizzzmm*X£$iitoiam ! 8oy& 
mmmm%mm*&m Litmmi&*m-i"7v » * h. 

[ei 2 ] 0 1 (f ©jmf»w^« i (Dum^m^rmti 
m* 

im 3 ] m i ft>©$MS«tt£j&¥8! 2 ©joa^ jus 

[H 4 ] m 1 *©*^WiittfW!N£ 3 ©fttamBS* 
im 5 ] H 1 *©*£*? ?f^ja^« 4 ©5!LS*J[IS^ 
[H 6 ] H 1 f ©^i!*Wg5iiR3M§! 5 ©«a^«|* 55** 

[ei 7] AA«wa^«jB®-«ft^-ria. 

[El 8] 07©i©g^bT^«cl&«IW^fi : ^fe^*^ 
e»tlfe^^ hn^A&^-THo 

[El 9] El 8©*^* hn^5Afc»LT«»»fifcfl«i 
tfMOSftfro fctt**jj*'rH. 

[Ell 0] H9©ffljffl^#£ttbTiimfflM}3J: 

5Vf EU 

[Ell 1] HI <>©#*>>- Kfc*fbT* #f^7 7ff 

3 ST©jra*fT-3fcl3*ftj54-rH. 
[Ell 2] ##^5 7fls«®BWIH. 
[Ell 3] Mfttjrr*««BlJ£5a»B*ftRI«* 

ftfcbT^bfcHo 

[hi 4] ^©^^trismsntas^ffls-r^^ 

CJB^fe3HtSj5*-rHo 

[HI 5] «r8SaWS»ft*«HBaiTwbfcHTx Att 

BJid©^BJ^t«t5Ht'*So 



(8) 



43W10-319948 



[02] 



[03] 



eo<i^5E*a<* | — -101 

' It 

~ . [ — 102 



201 



aaBogftaw I — 103 



202 



2 



r 



A _ 



203 



2 



X 



204 



0 3 



[04] 




[H5] 




I 



403 




407 



[06] 



501 



502 



i 

tfUitr&mBLt+i 



H)4 




El 6 



1 2] 



B 1=1 



fVs 



rV 2 - — ^ 

LJ □ # 
□ 



B12 



9h 



(9) 



f^WRM 0-319948 



£0000' 
15000' 
10Q0Q' 



851 



80 

75 
70 



65~ 



769 



-78J9 



34 

713 £3 



66.1 

0 



200m COOmi BCOcra OfiOmi 



1.41 
— 



- o o o — o 

fttOlttft o — o — o o 

ftSJ^Stt o-ooo 

013 



[08] 



3KHz- 

tJWiHr 
1.B&H*. 
I.OiHz- 

SOTKz 
OCDHl 
rODKi 
GCOHz 

SDOHe 
4E0Ht 
WOMl 



200 Hi- 

160Hz 
1«CKr 
13QK3 
IQOKt 




08 



[H9 3 



S^kHi- 

IJBhKt 
IfliiKS 
1 <McHz 

IKHS 
COOHx 
8001* 
TOOK 
800 Kl 

SDOHe 
4S*Hz 
*CQKJ 

Mam 
son hi 

a«OHr 
200 Hi 

160m 
leoHi 

129*1 
lOOKr 




B9 



(11) 



^M¥10-319948 



[014] [015] 




I 
i 



I 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHD3IT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



